We investigated the antifungal effect of dihydrodehydrodiconiferyl alcohol 9'-O-β-D-glucoside (DDDC9G) and its mechanism(s). Antifungal susceptibility testing showed that DDDC9G exhibted potent antifungal activities with almost no hemolytic effect. To understand the antifungal mechanism(s) of DDDC9G, we conducted the following experiments in this study using Candida albicans. Fluorescence experiments using the probes, 1, 6-diphenyl-1, 3, 5-hexatriene and propidium iodide suggested that DDDC9G perturbed the fungal plasma membrane. The analysis of the transmembrane electrical potential indicated that DDDC9G induced membrane-depolarization. Furthermore, model membrane studies were performed with rhodamine-labeled giant unilamellar vesicles and large unilamellar vesicles containing calcein or FITC-dextran. These results demonstrated that the antifungal effects of DDDC9G upon the fungal plasma membrane were through the formation of pores with the radii between 0.74 nm and 1.4 nm. Finally, in three dimensional flow cytometric contour plots, a reduced cell size was observed as a result of DDDC9G-induced membrane damages. Therefore, the present study suggests that DDDC9G exerts its antifungal effect by damaging the membrane through pore formation in the fungal plasma membrane. Mycobacterium ulcerans (MU) is one of the most common non-tuberculous mycobacteria species that causes Buruli ulcer, a progressive necrotic and ulcerative infection of the skin and subcutaneous tissue. Keratinocytes as the first barrier in the skin epidermis play an essential role in innate immune responses against exogenous pathogens. Among inflammatory mediators, human antimicrobial peptides of cathelicidins (LL-37) are involved in skin initiation of cutaneous inflammation, and enhancing the produce of chemotactic factors. However, MU-mediatedinnate immune responses in human keratinocytes are largely unknown. In this study, we show that MU rapidly increased the production of reactive oxygen species (ROS) in keratinocytes via toll-like receptors (TLR) 2 or Dectin-1. We found that ROS generation and LL-37 expression are required for the antimicrobial activity against intracellular MU in keratinocytes. In addition, TLR2 and Dectin-1 are essential for the MU-mediated expression of chemokines and LL-37 expression in keratinocytes. TLRs and dectin-1 was critical for the cutaneous innate immune response to MU infection. Collectively, our findings provide new insights into the biological role of keratinocytes that could contribute to the innate defence against mycobacterial infection.
Zinc Inhibition of Bacterial Cytochrome bc1 Reveals the Role of Cytochrome b E295 in Proton Release at the Qo site
The cyt bc1 plays a major role in the electrogenic extrusion of H + across the membrane responsible for the production of ATP. However, the molecular basis of e --coupled H + efflux pathway(s) remains unclear. Herein we studied Zn
2+
-inhibition of cyt bc1 using enzyme kinetics, ITC and FTIR spectroscopy to understand the Zn 2+ -inhibition mechanism. Analogous studies were carried out on an E295 mutant of cyt b, previously proposed to bind Zn 2+ on the basis of EXAF spectroscopy. ITC analysis indicated that mutation of E295V results in the reduction of Zn 2+ -binding affinity. The kinetic study showed that cyt bc1 and its E295V mutant have similar levels of Km values for DBH2, whereas their KI values for Zn 2+ are significantly different. The KD values are of the same order of magnitude as the KI values. Furthermore, the FTIR signal of protonated acidic residues was perturbed in the presence of Zn 2+ , whereas E295V exhibited no significant change in FTIR spectra in the +/-of Zn 2+ . Overall results indicate that the H + -active E295 can bind directly to Zn 2+ , resulting in a decrease of the e -transferring activity without changing the EM (mV) of the cofactors of the enzyme. We conclude that E295 is involved in H + efflux coupled to e -transfer at the Qo site of cyt bc1.
Keywords: Cytochrome bc1, Zinc inhibition, Rhodobacter capsulatus, cytochrome b mutations, Proton efflux, Elec South Korea *Corresponding author: jihomin@jbnu.ac.kr Lysosome, which is able to kill foreign substances in human body, cannot degrade the bacteria cell if the functional group of the cell wall is converted from N-acetylation to O-acylation. It means that specific functional groups on lysosomal membrane would affect the antimicrobial activity of lysosomes after recognizing invader microorganisms. Therefore, we have analyzed the surface modification of lysosomal membrane treated by H2O2 as an activator and NH4Cl as an inhibitor using sodium dodecyl sulfate polyacrylamide gel electrophoresis, 2 dimensional electrophoresis and X-ray photoelectron spectroscopy (XPS) . At the analysis of SDS-PAGE, we found that the peak was expressed around 50kd, 15kd when treated H2O2 and NH4Cl, respectively. At analysis of 2 DE, we also confirmed the different spots at same location. When lysosome was treated by H2O2, the C1s peak were increased C-O and C-N component with binding energies of 286.7 and 285.0 eV in accordance with decreasing O-C=O component 288.1 with binding energies. On the other hand, the P2p peak at lysosome treated by NH4Cl were increased P2O5 or PO4 with binding energy of 133.7 eV. Therefore, It thought that it is considered to be important mechanism to kill bacteria.
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Analysis of Whole Lysosomal Membrane Proteins Modified by H2O2 and NH4Cl
Keywords: Lysosome, Lysosomal membrane protein
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Antimicrobial Peptide Pleurocidin Synergizes with Antibiotics Through Hydroxyl Radical Formation or Membrane Damage, and Exerts Antibiofilm Activity
Hyemin CHOI, Hyemin CHOI, Juneyoung LEE, Ji Hong HWANG, Dong Gun LEE and Dong Gun LEE* Sciences and Biotechnology, College of Natural Sciences, Kyungpook National University, Republic of Korea *Corresponding author: dglee222@knu.ac.kr Pleurocidin, a 25-mer antimicrobial peptide, is known to exert bactericidal activity. However, the synergistic effect and its mechanism(s) of pleurocidin in combination with conventional antibiotics, and the antibiofilm activity of the peptide are weakly understood. All combination we tested between pleurocidin and antibiotics showed synergistic interaction against bacterial strains (fractional inhibitory concentration index ≤ 0.75). In assay using fluorescent dye 3'-(p-hydroxyphenyl) fluorescein (HPF), we identified that pleurocidin alone and combinations with antibiotics induced formation of hydroxyl radical. The oxidative stress was caused by a transient NADH depletion and the addition of thiourea prevented bacterial death, especially in case of combined treatment of pleurocidin and ampicillin. MIC in combination of pleurocidin also increased permeability of bacterial cytoplasmic membrane. Additionally, the antibiofilm effect of pleurocidin was examined by tissue culture plate method. The result indicated that pleurocidin exhibited a potent inhibitory effect on preformed biofilm of bacterial organisms. In this study, we suggest that pleurocidin synergizes with antibiotics by means of hydroxyl radical formation or membrane-active mechanism, and exerts to antibiofilm activity. Keywords: Pleurocidin, synergistic effect, antibiofilm effect
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Isolation and Characterization of Temperate Phage from Enterococci.
Bo Hyun YOON and Hyo Ihl CHANG* Sciences and Biotechnology, Korea University, Republic of Korea *Corresponding author: hichang@Koreaac.kr Enterococcus is gram-positive bacteria and facultative anaerobic organism that can easily detect in human intestine. Enterococci tolerate a variety of growth conditions, including hypotonic, hypertonic, acidic, and alkaline environments, and can grow at temperatures ranging from 10 to 45℃. In addition, they are intrinsically resistant to many antibiotics and can become opportunistic pathogens in hospitalized and immunocompromised patients. Enterococci are now among the most common members of the nosocomial group of bacterial pathogens. Recently, some of Enterococci have been reported that they show to resist against antibiotics such as vancomycin. In this study, bacteriophages were isolated from a culture of vancomycin resistance enterococci (VRE) following induction by mitomycin C and characterized for phage-therapy. The isolated bacteriophages were analyzed by restriction endonuclease pattern with EcoRI and BamHI. Functional DNA fragments of these phages were inserted in pCDNA3(Invitrogen) vector and sequenced for analysis. Morphological analysis of temperate phages was used transmission electron microscopy(TEM) by uranyl acetate staining. This study provides some information about between temperate bacteriophages and VRE which can facilitate phage therapy for VRE infection.
College of Life
Keywords: temperate phage, vancomycin resistance enterococci C-8
H2 Evolution of Rhodobacter sphaeroides in the Presence of High Salt
Eun Kyoung OH, Jeong-Min NAM and Jeong K LEE* Damage Control, Sogang University, Korea *Corresponding author: jklee@sogang.ac.kr Rhodobacter sphaeroides KD131 is able to grow with a doubling time of 3 h in the presence of 3% NaCl. However, the H2 evolution is severely inhibited if salt level is increased more than 1%. Virtually, no H2 evolution is observed at 3% NaCl. Interestingly, the β-galactosidase activity of the nifH-lacZ transcriptional fusion construct is lowered as the salt level in culture is elevated. Thus, the inhibition of H2 evolution in the presence of high salt is regulated at the level of nifHDK transcription. The recombinant R. sphaeroides containing nifH-lacZ fusion construct was able to grow in Sis minimal medium free of succinate but supplemented with lactose as a sole carbon source. However, the recombinant cell did not grow on lactose when the salt level was raised up to 3%. Regulatory variant, which shows the photoheterotrophic growth at 3% NaCl, are examined for H2 evolution under the conditions. Keywords: Rhodobacter sphaeroides, salt, H2 evolution, nitrogenase, nifHDK C-9 Appliances, Chonnam National University, Gwangju, Korea *Corresponding author: jkycarpediem@naver.com Over the past decade, fluorescent proteins spanning the entire visible light spectrum have been characterized and cloned now commonly known as DsRed. In spite of its plentiful advantages, DsRed, it has several problems involved in imaging of live cell. The maturation time of DsRed is longer due to an intermediate chromophore stage and this "green state" inducing signal crosstalk leads to limitation in the utility of DsRed for multiple labeling experiments. To overcome this point, our group introduced N-terminal extension mutations by using random PCR primers. After screening, BnRed1 and BnRed2 were selected. BnRed1 and BnRed2 have isoleucine-lysine and isoleucine-valine next to start methionine, respectively. BnRed2 showed strength fluorescent more than DsRed after IPTG Induced 10 hour 7times and 24 hour 1.8 times. These data suggested that BnRed2 is more useful to apply to image analysis than DsRed. Korea *Corresponding author: sohn4090@kribb.re.kr GH61, a member of glycoside hydrolase family, has very weak endo-1,4-β-D-glucanase activity. Recently, it was reported that the GH61 family also has a role as cellulase-enhancing factor, which enhanced enzymatic hydrolysis of lignocellulosic biomass. To analyze the combination effect of GH61 with KRIBB cellulase cocktail (KCC), the recombinant GH61E from Thielavia terrestris was expressed in Saccharomyces cerevisiae using Translation Fusion Partner (TFP) library system. When GH61 was added KCC, the hydrolysis activity of KCC was increased about 23%. Indeed, GH61 secreted from S. cerevisiae also stimulated hydrolysis efficiency of Ctec2, which is commercially available cellulase cocktail, by 15%. Taken together, recombinant GH61 can be served an effective cellulose hydrolysis activator to cellulase cocktail such as KCC and Ctec2 for the production of bioethanol from various cellulosic biomasses.
Dept. of Life Science and Basic Science institute for Cell
Identification and Characterization of RFP variants via directed mutagenesis
Keywords: cellulase, GH61, cellulase enhancing factor C-11 The yeast Kluyveromyces marxianus is a promising industrial yeast for the production of several compounds owing to its thermotolerance, high growth rates and broad substrate spectrum. To use this yeast as a platform microorganism for the production of polylactic acid (PLA), an alternative material to petroleum-based plastics, fermentation pathway was blocked by metabolic engineering. We disrupted the pyruvate decarboxylase (PDC1) and four alcohol dehydrogenase isozyme (ADH1, ADH2, ADH3, ADH4) genes of K. marxianus, respectively and explored the influence of disrupted genes on the fermentation. Unlike Saccharomyces cerevisiae, ethanol fermentation was blocked only in the PDC1-null mutant and this mutant exhibited slightly lower growth rate than the wild-type strain. To construct lactic acid producing strain, L-lactate dehydrogenase (L-LDH) gene derived from Lactobacillus species was expressed under the control of the KmTEF1 promoter in the PDC1-null mutant. The resulting strain successfully produced L-lactic acid from various carbon sources. Two types of coproporphyrinogen III oxidases (CPO), which convert coproporphyrinogen III into protoporphyrinogen IX, are found in the genome of Vibrio vulnificus. An oxygen-dependent CPO gene (hemF) and three homologues of oxygen-independent CPO genes (hemN) were deleted from the genome of V. vulnificus. The hemF-deleted mutant showed very negligible growth in 30% oxygen and its growth was restored by the addition of hemin. In contrast, among the three hemN-deleted mutants only the hemN1 mutant showed much diminished growth under anaerobic conditions unless hemin was added to the culture. HemF and HemN were purified and their CPO activities were determined. HemF showed oxygendependent CPO activity while HemN1 exhibited an oxygen-independent one. Interestingly, the CPO activity of HemF was inhibited by hemin, whereas HemN1 was not. Purified HemG, an oxygen-independent protoporphyrinogen IX oxidase (PPO), showed PPO activity in vitro and its activity was inhibited by hemin. Thus, the feedback inhibitions in the late steps of tetrapyrrole biosynthetic pathway may illustrate a regulation to reduce de novo heme biosynthesis when heme is provided exogenously.
Keywords: Keywords: Vibrio vulnificus, coproporphyrinogen III oxidase, protoporphyrinogen IX oxidase, feedback
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Biochemical Characteration of Chlorophyllide a Reductases of Chloroflexus auranticus
Xiaomeng TONG, Eui-Jin KIM and Jeong K LEE*
Department of Life Science and Basic Science Institute for Cell Damage Control,. *Corresponding author: jgklee@sogang.ac.kr
The chlorophyllide a reductase (COR) of Rhodobacter sphaeroides is composed of BchX, BchY, and BchZ, and reduces ring B of chlorophyllide a using NADH as a reductant under anaerobic conditions. The BchX forms a reductase subunit, whereas the BchY and BchZ constitute the catalytic subunit. The BchZ of R. sphaeroides was found to contain b-type heme, and it is required for enzyme activity. The COR subunits of green nonsulfur bacterium Chloroflexus auranticus were expressed anaerobically in Escherichia coli and purified under anaerobic conditions. The level of b-type heme in BchZ of C. auranticus was approximately 10% that of R. sphaeroides BchZ. The COR of C. auranticus was reconstituted with BchX and co-purified BchY-BchZ, and the in vitro activity was measured with sodium dithionite as an electron donor. The COR activity of C. auranticus at 50 o C was higher than that measured at 30 o C, reflecting the growth habitat of the bacterium. The recombinant plasmid harboring bchXYZ of C. auranticus could support the growth of R. sphaeroides bchXYZ mutant under photoheterotrophic and dark DMSO conditions. Thus, the heme of BchZ does not appear to be essential for COR activity of C. auranticus.
Keywords: Rhodobacter sphaeroides, Chloroflexus auranticus chlorophyllide a reductase, heme Cell migration in response to chemoattractant stimulation requires cell polarity in which asymmetric distribution of the cytoskeleton. F-actin is polymerized at the leading edge and MyosinⅡ assembled at the posterior of moving cells. The small GTPase Rap1 is a key regulator of cytoskeleton reorganization during cell migration in Dictyostelium discoideum. Recent reports have demonstrated that regulation of Rap1 activity by RapGAP3 is required for suitable multicellular development of Dictyostelium. RapGAP3 translocates to the cell cortex in response to chemoattractant stimulation and localizes to the leading edge of moving cells. Here, we examined localizations of the truncated RapGAP3 fragments and determined the regions in RapGAP3 which is essential to the cell cortex localization, temporarily referred to localization domains (LD10 and LD11). Lipid binding assay showed that LD11 binds to PIP3, leading to the leading edge localization in chemotaxing cells. Localization analyses of the localization domains using PI3K inhibitor LY294002 or F-actin polymerization inhibitor Latrunculin A suggested that the localizations of RapGAP3 in response to chemoattractant stimulation are regulated by two different mechanisms, a PIP3-dependent and an F-actin-dependent signaling components.
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Asymmetric Distribution of RapGAP3 during Cell Migration
Keywords: cell migration, Dictyostelium, Rap1
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Development of Expression System for the Extracellular Production of Recombinant Proteins by Corynebacterium glutamicum
Seulji AN and Ki Jun JEONG* Dept. of Chemical &Biomolecular Engineering, KAIST, Korea *Corresponding author: kjjeong@kaist.ac.kr Corynebacterium glutamicum is a widely used microorganism in the biological industry of amino acids production. C. glutamicum is a Gram (+) bacteria and so recombinant protein can be produced in culture media by crossing single membrane. Because of much less contamination of extracellular proteins and protease, C. glutamicum are considered as one of the best host for secretory production of recombinant proteins. For the extracellular production of recombinant proteins, we engineered promoter and signal peptide. Also, based on codon usage of C. glutamicum, we performed codon optimization of heterologous gene. With engineered gene expression system, we could enhance productivity of recombinant protein significantly. The exported proteins could be purified by affinity column chromatography with high recovery yield and purity, and their activity was also confirmed. Our strategy and new engineered gene expression system will allow C. glutamicum to be used as one of the potential host for the extracellular production of recombinant protein.
Keywords: Corynebacterium glutamicum, extracellular production, recombinant proteins
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Influence of Intracellular Energy and Reducing Equivalents Concentrations on Hydrogen Gas in Escherichia coli
Overexpressing FhlA. Hydrogenase3 mediates anaerobic hydrogen gas production from protons and activated electrons (2H + +2e -àH2). To verify whether the enhanced intracellular ATP and NAD(P)H concentrations contribute on the hydrogen gas formation, the fhlA gene enhancing transcription of hydrogenase3 was overexpressed either in E. coli strains harboring greater ATP or reducing equivalents. The higher intracellular ATP and reducing equivalents were achieved by pck or maeA expressions, respectively, under an engineered condition as published by the authors. The greater ATP or reducing equivalents harboring strains expressing FhlA showed hydrogen gas production more than 30-fold of that in the wild-type strain, and 60% increase compared with the wild-type strain expressing FhlA. The molecular reasons of high energy and reducing equivalents contributed to the hydrogen gas formation are discussed based on the recent studies on cellular energy currencies (ATP, NADH, NADPH) concentrations, transcriptome analysis, reducing state of proteins in electron transport chain, and membrane potential of E. coli cells. Changes in the cellular energy currencies in the steady state of Rhodopseudomonas palustris, a hydrogen-producing photosynthetic bacterium, are additionally discussed to understand the phenomenon.
Keywords: cellular energy currencies; metabolic engineering; fhlA
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Anti-oxidative Activity of Mg-protoporphyrin IX Yersinia enterocolitica is a Gram negative pathogenic bacteria causing gastroenteritis. Bacterial biofilm formation is affected by environmental conditions and availability of nutrients strain-specifically. We evaluated the effect of glucose and xylose concentrations on the biofilm formation of Y. enterocolitica. When glucose is the sole carbon and energy source in the defined M63 media, most of glucose must be utilized before starting the biofilm formation. But it is not necessary to use up most of xylose to produce biofilm strongly when xylose is the sole carbon and energy source in media. The dependency on concentration of glucose and type of carbohydrate suggested the importance of catabolic regulation in biofilm formation of Y. enterocolitica. Because flagella expression is controlled by glucose in media and cyclic AMP in cells and the rotating flagella is essential for biofilm formation of Y. enterocolitica, the results in this study suggested that the flagella expression is a part of physiological changes which were responsible for reduced biofilm formation by glucose in Y. enterocolitica.
Keywords: Yersinia enterocolitica, Biofilm, Catabolic regulation Iron-Sulfur clusters (ISC) are important cofactors for enzymes involved in essential cellular processes. The ISC protein iron regulatory protein1 (Irp1) in mammalian was of particular interest because our previous study suggested that its homologs are regulated by iron availability in Cryptococcus neoformans. The Irp1 homologs included homoaconitase (Lys4) and isopropylmalate dehydrogenase (Leu1), and the homologous proteins in Saccharomyces cerevisiae played roles not only in amino acid synthesis but in ISC synthesis. The current study aimed to characterize roles of Lys4 and Leu1 in C. neoformans. Deletion of LYS4 caused the cells to become lysine auxotroph, and the lys4Δ displayed increased sensitivity to cellular stress such as high-temperature of 37°C, oxidative stress and antifungal agents. Deletion of LEU1 caused leucine auxotroph, increased susceptibility to fluconazole and displayed similar phenotypes with the lys4Δ. We found that Lys4 and Leu1 are localized in mitochondria and in cytosol respectively, and that the functions of superoxide dismutases Sod1 and Sod2 are closely associated with Lys4 and Leu1. Significantly reduced activities of ISC proteins were observed from the mutants lacking Lys4 or Leu1 suggesting their roles involved in ISC synthesis in C. neoformans. Cordycepin (3'-deoxyadenosin), a specific polyadenylation inhibitor, is the main functional component in Cordyceps militaris, one of the top three famous traditional Chinese medicines. It has been shown to possess many pharmacological activities, such as enhancing body's immune function, anti-aging, anti-virus, anti-bacterial, androgen function and anti-cancer effects. However, the mechanisms of its cytotoxicity in human prostate cancer cells are poorly understood. In the present study, we have investigated the effects of cordycepin on the cell growth and apoptosis in human prostate cancer cells. Treatment of cordycepin significantly inhibited the cell growth in a concentration-dependent manner by inducing apoptosis. Induction of apoptosis by cordycepin was associated with activation of caspases, cleavage of poly(ADP-ribose) polymerase protein and inactivation of PI3K/Akt pathway. LY 294002, PI3K inhibitor, triggered cordycepin-induced apoptosis and activation of caspases. These studies have suggested that cordycepin mediated apoptosis through inactivation of PI3K/Akt pathway in PC3 human prostate cancer cells.
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Identification and Characterization of Iron-Sulfur Cluster Proteins Involved in Amino Acid Biosynthesis in Cryptococcus neoformans
Keywords: Cryptococcus neoformans, Fe-S cluster, Iron homeostasis
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Cordycepin (3'-deoxyadenosin), a Specific Polyadenylation, Mediates Apoptosis through Inactivation of PI3K/AKT Pathway in PC3 Human Prostate Cancer Cells
Keywords: Cordycepin, Apoptosis, Prostate Cancer Cells
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Regulation of Cell Adhesion and Development by RapGAP5
Taeck Joong JEON and Eun-Bi MA*
Dept. of Biology, Chosun University, Gwangju 501-759, Korea *Corresponding author: tjeon@chosun.ac.kr
Rap1 is a member of the Ras family of small GTPases that is activated in response to chemoattractant stimulation. Rap1 plays a key role in cell adhesion and cytoskeletal reorganization during chemotaxis. Activation and inactivation of Rap1 is mediated by specific guanine nucleotide exchange factors (GEFs) and GTPase-activating proteins (GAPs). Recent reports have demonstrated that proper regulation of Rap1 activity by Rap1 GAPs is required for development and chemotaxis of Dictyostelium discoideum. Here, we examined a Rap1-specific GAP protein (RapGAP5) in Dictyostelium and found that RapGAP5 is involved in cell-substratum adhesion and cell migration. The loss of RapGAP5 resulted in a severely altered morphology at the late aggregation stage of development. The sizes of the aggregates and spores of rapGAP5 null cells, formed at -10 hr and -24 hr developmental stages, were smaller than those of the wild-type cells. rapGAP5− cells were more flattened and adhesive. Additionally, rapGAP5¯ cells showed slower growth rates compared to the wild-type cells. These results indicate that rapGAP5 is involved in cell-substratum attachment, multicellular development, and cell growth in Dictyostelium.
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Development and Characterization of Host Adherence Factor Vaccine Candidate Against Shigella flexneri 2457T
JongHyun KIM, Sunjin LEE, Gyung Tae CHUNG and Yeon Ho KANG*
Division of enteric bacterial infectious disease, Korea national institute of health, Osong 363-951, Korea *Corresponding author: micro487@hanmail.net
We applied proteomic approaches to perform a global investigation of S. flexneri 2457T strain total proteins. 2-DE followed by far western blot analysis using fibronectin as a probe revealed a 23kDa fibronectin binding protein, designated here OmpW. OmpW belong to a family of small outer membrane proteins that are widespread in Gram-negative bacteria. Their functions are unknown, but recent data suggest that they may be involved in an ion channel in planar lipid bilayers and a receptor for colicin S4. In this study, notably, OmpW related to iron homeostasis were identified: OmpW was downregulated in LB medium with iron limitation condition. Anti-OmpW antibody inhibited invasion of 2457T to host cells in the Caco2 cell invasion assay. Another study, the role of colonic epithelial cell surface sialic acid in the invasion of S. flexneri 2457T was defined. Desialylation Caco-2 cells diminished the invasion of 2457T by 40%. These results indicate that fibronectin (Extracelluar matrix molecule, glycoprotein) and sialic acid on the basolateral surface of colonic cells enhances S. flexneri invasion.
Keywords: Shigella flexneri, OmpW, Fibronectin The phytochemical (+)-Medioresinol, a furofuran type lignan identification and isolation on the stem bark of Sambucus williamsii. In this study, to confirm (+)-Medioresinol's antifungal properties and mode of action, we observed morphological and physiological change in Candida albicans. In cells exposed to (+)-Medioresinol, arrested the cell cycle and intracellular reactive oxygen species. We demonstrated that mitochondria dysfunction, release of cytochrome c, which is one of the factors of metacaspase activity. We also show that the effects of (+)-Medioresinol plasma membrane phosphatidylserine externalization, nucleus morphological change, DNA fragmentation and condensation. These apoptotic features represent that oxidative stress and mitochondria dysfunctions by inducing (+)-Medioresinol must be an important factors of the apoptotic process in C. albicans. Since then, the effects of combination of (+)-Medioresinol with conventional antibiotics against various pathogenic bacteria were investigated. We showed the anti-microbial activities of (+)-Medioresinol alone or in combination antibiotics. Additionally, we conducted relevant experiments including the measuring of hydroxyl radical formation and permeability to investigate the important causative for synergy effect.
C-26
Keywords: (+)-Medioresinol, apoptosis, synergy effect The WhcA protein plays a negative role in the oxidative stress response and the WhcB protein functions as a stationary phase-specific regulatory protein in Corynebacterium glutamicum. Results of 2D gel electrophoresis identified the NCgl0328-encoded protein to be co-regulated by WhcA and WhcB. The NCgl0328 gene is annotated to encode NADH oxidase (nitroreductase). In an effort to identify the function of NCgl0328, the NCgl0328-deletion mutant strain of C. glutamicum was constructed and analyzed further. While the wild type strain showed a doubling time of 1.2 h, the deletion mutant showed a doubling time of 1.4 h on minimal medium (not on complex medium), suggesting that the gene is needed for ordinary metabolism during growth. In accordance with it, the gene was maximally expressed in the log growth phase as measured by RT-qPCR. The NCgl0328-deletion mutant strain showed increased sensitivity to oxidant diamide, menadione, and hydrogen peroxide suggesting a role of the gene in oxidative stress responses. Collectively, these data indicated that the ORF NCgl0328 plays a role in oxidative stress response networks. Mycobacterium abscessus (Mabc), a rapidly growing mycobacterial species, is being emerged as a human pathogen to cause a variety of clinical syndromes. Compared with M. tuberculosis, less is known about the host immune responses and the underlying mechanisms by which innate immune systems are regulated in Mabc infection. Previously we showed that Mabc robustly activate the expression of CCL2 and CXCL2 in murine bone marrow-derived macrophages (BMDMs). In this study, we first examined the roles of Toll-like receptor (TLR) 2, MyD88, and TRIF, in the production of Mabc-induced CCL2 and CXCL2 in BMDMs. Mabc-induced CCL2 and CXCL2 production required for TLR2, MyD88, but not TRIF in BMDMs. We also investigated the activation profiles of mitogen-activated protein kinases (MAPKs; ERK1/2, p38 MAPK, and JNK). We found that Mabc rapidly induced the activation of MAPK pathways. Mabc-induced CCL2 production was dependent on ERK1/2 MAPK pathway activation, whereas it was negatively regulated by p38 pathway, in BMDMs. In contrast, Mabc-dependent CXCL2 production was not regulated by MAPK pathways. Our results presented here suggest that differential roles of MAPKs in the regulation of CCL2 and CXCL2 production during Mabc infection.
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Role of Corynebacterium glutamicum ORF NCgl0328 in Oxidative Stress Response Networks
Keywords: Mycobacterium abscessus, CCL2, CXCL2 We identified two novel fungal exo-cellobiohydrolase (CBH) genes, H6CBH1 and GaCBH from Penicillium dipodomyicola isolate H7 and Ganoderma boninense, (ATCC No. 204074), respectively. The open reading frame (ORF) of H6CBH1 was 1,614 bp encoded 537 amino acids (aa) including 25 aa signal peptide and a cellulose binding module (CBM), and showed 88% similarity to the Penicillium chrysogenum CBH. The GaCBH gene consists of 1,371p, encoded 456aa including a signal peptide of 18 aa residue, and has 79% sequence similarity to the gene from the Polyporus arcularius CBH1. The internal amino acid sequence of both CBHs showed a significant homology with glycoside hydrolase family 7 (GH7). The CBM of H6CBH1 was classified as CBM family 1. H6CBH1 was over-expressed using translational fusion partners (TFPs) in yeast Saccharomyces cerevisiae and purified for further characterization. The optimum pH and temperature of H6CBH1 were pH 4.5 and 50 ℃, and the para-nitrophenyl-beta-D-cellotetraoside cleavage patterns showed that H6CBH1 preferred the reducing end cleavage. And GaCBH was also over-expressed using TFPs in yeast S. cerevisiae. Two novel exocellobiohydrolases, H6CBH1 and GaCBH will be useful for the enzymatic saccharification of cellulosic biomass for the production of bioethanol. Keywords: Cellulase, exoglucanase, cellobiohydrolase
C-30
Cloning of Novel Exo-Cellobiohydrolases from the Cellulolytic Fungi and Recombinant Expression in Yeast Saccharomyces cerevisiae
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Fungicidal Activity of Olivil and its Membrane-active Mechanisms in Candida albicans
Hyemin CHOI, Hyemin CHOI, Ji Hong HWANG, Juneyoung LEE, Ji Yeon SONG, Dong Gun LEE and Dong Gun LEE* Sciences and Biotechnology, College of Natural Sciences, Kyungpook National University, Republic of Korea *Corresponding author: dglee222@knu.ac.kr Olivil has shown various bioactive properties, but its antifungal effects remain poorly understood. In this study, we investigated the antifungal activity and mechanism(s) of olivil isolated from Sambucus williamsii. Olivil exerted potent fungicidal effect with almost no hemolytic effect. To understand the fungicidal mechanism(s) of olivil, we conducted the following experiments using Candida albicans. In trehalose assay, a significant accumulation of intracellular trehalose was induced by stress responses to olivil. The membrane study using 1,6-diphenyl-1,3,5-hexatriene (DPH) and 3, 3'-dipropylthiadicarbocyanine iodide [diSC3(5)] demonstrated that olivil increased permeabilization of the fungal plasma membrane and caused the membrane depolarization. Therefore, the present study suggests that olivil possesses fungicidal activity by disrupting the fungal plasma membrane.
School of Life
Keywords: Olivil, fungicidal effect
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Requirement of a Novel RasG-interacting Protein for Chemotaxis and Development in Dictyostelium
Taeck Joong JEON and Hye-min MUN* Dept. of Biology, Chosun University, Korea *Corresponding author: tjeon@chosun.ac.kr In this study, we have identified a novel RasG-interacting protein RipB from Dictyostelium, temporarily referred to as RipB. Our pull-down assay using GST-fusion proteins and yeast two-hybrid analysis showed that the RA domain in RipB binds strongly to RasG and weakly to Rap1 as well. ripB null cells displayed reduced cell polarity and speed of movement as well as an increased number of lateral pseudopodia during chemotaxis, compared to the wild-type cells, suggesting that RipB is involved in controlling the cell polarity and pseudopodia formation. In support of this, cells lacking RipB showed a higher number of filopodia around the cell as well as an increased amount of F-actin. In addition, a loss of RipB resulted in a delayed developmental process and a reduced growth rate of the cells. Interestingly, the chemoattractant-mediated PKB activation kinetics in ripB null cells was delayed compared to that in the wild-type cells, suggesting that RipB is required for the initial rapid PKB activation in response to chemoattractant stimulation. These results suggest that RipB plays important roles in chemotaxis, development, and cell growth, and that RipB functions as an adaptor protein interconnecting two signaling pathways, RasG and PKB.
Keywords: cell migration, Dictyostelium, Ras KAIST, Korea *Corresponding author: hoony@kaist.ac.kr Gram-negative bacterium Pseudomonas fluorescens SIK W1, developed for high-yield protein manufacturing factory (PMF), has an innate ATP-Binding Cassette (ABC) transporter. The ABC transporter makes a passage of secreted proteins through two membranes in P. fluorescens and transports the proteins by recognizing its C-terminal domain. Using this characteristic, a PMF was constructed with P. fluorescens by the process of fusion of recombinant proteins with a segment of C-terminal signal peptide. P. fluorescens has an operon which encodes the ABC transporter and secreted proteins including lipase and protease. The protease gene (prt) which is behind ABC transporter in the operon was expressed into the enzyme protease that degrades the recombinant proteins. So in this study, the aim was to knock out prt gene in P. fluorescens to increase the production of target proteins. Then, prt gene was knocked out by double recombination between P. fluorescens genome and the plasmid that included the fragment of prt gene. Finally, the protein production of P. fluorescens Δprt, a knock-out mutant of prt gene was verified by expressing the lipase and alkaline phosphatase as target proteins for secretion, and P. fluorescens Δprt showed the higher protein production than P. fluorescens wild type. Keywords: Pseudomonas fluorescens, protein manufacturing factory(PMF), knockout To investigated the antifungal activity and mode of action of Hibicuslide C from the aerial part of Abutilon theophrasti. Hibicuslide C displays potent antifungal properties against pathogenic fungi without hemolytic effects. In this study that a series of characteristic cellular changes of apoptosis in Candida albicans. To understand the mode of action apoptosis, we measured cytochrome c released from mitochondria using Western blotting and conducted fluorescence experiment of mitochondrial membrane potential changing used 5,5',6,6'-tetrachloro-1,1',3,3'-tetraethylbenzimidazolylcarbocyanin iodide(JC-1) metacaspase activity using FITC-VAD-FMK as caspase inhibitor, and phosphatidylserine externalization staining Annexin V-FITC. Subsequently, for confirmation of apoptosis phenomenon, the following more common experiments were investigated; terminal deoxynucleotidyl transferase mediated dUTP nick end labeling (TUNEL) and 4',6-diamidino-2-phenylindole (DAPI). The present study, we reported for the first time that Hibicuslide C induced apoptosis in C. albicans through accumulation of hydroxyl radicals. These results would conduce to elucidate its underlying antifungal mechanism of Hibicuslide C. The structure of a novel exopolysaccharide produced by Mitsuaria chitosanitabida KMBL 5781 (EPS KMBL 5781) was analyzed in this study. The partially methylated alditol acetates (PMAAs) method using gas chromatography/mass spectrometry (GC-MS) and 1D and 2D NMR techniques using high field (500MHz) NMR spectroscopy were adopted for the analysis. From the 2 analyses, the EPS KMBL 5781 was found to be a heteropolysaccharide consisted of a repeating unit of Interactions of bacteriophages with bacterial hosts have been subjected to studies the ability of bacteriophage to contamination of fermentation and the potential use of phage genetic elements and genetic modification of bacteriophages. Most temperate bacteriophages of bacteria integrate their DNA into the host chromosomes when they enter the lysogenic cycle. The integration into host chromosome often occurs by a site-specific mechanism.100 bacteria samples from soil were isolated and induced by treating with mitomycin C. Among 100 soil bacteria, 22 bacteria which contain bacteriophages within their chromosome were selected. These bacteria were identified by colony PCR with 16s rRNA gene sequences. These phages were analyzed by pattern of restriction endonuclease with EcoRI and HindⅢ. The main bacteria are known to be Pseudomonas sp, bacillus sp, Microbacterium sp, and Acidovorax sp. The result of this study provide to some knowleges on the bacteriophage diversity in soil and some information about temperate bacteriophages.
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Gene Induction by Growth Restriction in Pseudomonas aeruginosa
Doo Hwan YEOM, Yusang CHOI and Joon-Hee LEE* Department of Pharmacy, Pusan National University, Busan, South Korea *Corresponding author: ydh@pusan.ac.kr Growth restriction by antibiotic medication is the most common aspect that pathogenic bacteria have to overcome for survival during infection and the struggle of bacteria to escape the growth restriction eventually develops the resistance against antibiotics. The struggle might need to express a set of genes and we found here that QscR a quorum sensing (QS) receptor of Pseudomonas aeruginosa, an opportunistic human pathogen, was activated in various growth-restricted conditions. QS is a cell density-dependent communication system of bacteria, which plays a crucial role in the virulence of many pathogenic bacteria, and has been generally considered to be provoked as cells grow to high population density. In this study, we restricted the growth of P. aeruginosa by diverse methods including the overexpression of certain genes and treatment of antibiotics and disinfectants. The overexpression of PA2537, an unknown function gene encoding an acyltransferase homologue tightly restricted the growth of P. aeruginosa, and significantly activated QscR during this growth restriction. Similarly, the treatments of gentamycin, tetracycline, and ethanol also activated QscR near their MICs precisely. Some non-QS regulators were also activated near the MICs in the same condition.
Keywords: Pseudomonas aeruginosa, growth restriction, quorum sensing, QscR, LasR, acyltransferase, antibiotics Polyhexamethylene guanidine hydrochloride (PHMGH) is effective in controlling bacteria and fungi as an antimicrobial biocide of the guanidine family. PHMGH displays potent antifungal properties against pathogenic fungi. In this study that a series of characteristic cellular changes of apoptosis in Candida albicans can be induced by the accumulation of intracellular reactive oxygen species (ROS), dihydrorhodamine 123 (DHR-123) staining and HPF staining of hydroxyl radical (OH • ) specific dye, the well-known regulators of apoptosis. To understand the mechanism of apoptosis, we conducted Western blotting and fluorescence experiment used 5,5',6,6'-tetrachloro-1,1',3,3'-tetraethylbenzimidazolylcarbocyanin iodide (JC-1), FITC-VAD-FMK. Subsequently, we investigated; phosphatidylserine externalization staining Annexin V-FITC, terminal deoxynucleotidyl transferase mediated dUTP nick end labeling (TUNEL) and 4',6-diamidino-2-phenylindole (DAPI). These are confirmed diagnostic markers of yeast apoptosis including effects of DNA fragmentation, condensation. Therefore, we reported for the first time that PHMGH induced apoptosis in C. albicans through mitochondria lesion by hydroxyl radical. These results would conduce to elucidate its underlying antifungal mechanism of PHMGH.
Keywords: Polyhexamethylene guanidine hydrochloride, apoptosis, hydroxyl radical . Accordingly, the catalytic efficiency of HemN is approximately nine times higher than that of HemZ. Interestingly, CPO activity of HemN was inhibited by the substrate CPgen at the level higher than 10 μM, whereas substrate inhibition was not observed with HemZ. Although hemZ-deleted mutant showed wild type-like growth under aerobic and photoheterotrophic conditions, the growth lag of the mutant was extended by 50% after the sudden shift from aerobic to photoheterotrophic conditions. Thus, HemZ appears to be needed when the metabolic flow to bacteriochlorophyll synthesis is enhanced.
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